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Abstract

The retrieval of harmonic signal is a classic problem in signal processing. Consider harmonic sig-
nals in additive noise, among the proposed schemes in related literatures, the MUSIC (Multiple
Signal Classification) algorithm can achieve good retrieval performance. However, it can’t play its
super-resolution performance when the number of harmonic components is unknown. In this paper,
we combine the super-resolution of real-value MUSIC algorithm and the step-by-step estimation of
step-by-step LSE algorithm, a step-by-step MUSIC algorithm is proposed. Our algorithm has good
estimation performance when the number of components is known. When the number of compo-
nents is unknown, we use the algorithm to estimate a model set, and estimate the number of har-
monic components with the Bayesian Information Criterion (BIC). Finally, the performance of the
proposed method is verified by simulation experiments.
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Table 1. Frequency estimation results with a SNR of 0 dB
= 1. {EKEEEA 0 dB BYRYSAER T4 R

FEA R N =200 N =300
Fk Fr @, , , o, , ,
Real 0.400000 0.430000 0.500000 0.400000 0.430000 0.500000
SEAE MUSIC AE 0.393588 0.430925 0.503629 0.400014 0.429950 0.500068
RMSE 2.94894e-2 1.36568e—2 2.17523e-2 7.39087e—4 8.64465e—4 8.06443e—4
Real 0.400000 0.430000 0.500000 0.400000 0.430000 0.500000
iZ MUSIC AE 0.400581 0.430229 0.499508 0.400266 0.429150 0.499930
RMSE 2.84268e—3 1.28117e-3 1.62281e-3 7.64199%e—4 1.13932e-3 8.41665e—4
Table 2. Frequency estimation results with a SNR of 5 dB
2 2. {5M2EE 5 dB BHAUSRMGHER
FEA = N =200 N =300
R Fr @, o, o, @, , @,
Real 0.400000 0.430000 0.500000 0.400000 0.430000 0.500000
SZ{H MUSIC AE 0.399311 0.429568 0.499856 0.399998 0.429971 0.500018
RMSE 9.91469¢-3 2.96737¢-3 1.05010e-3 4.24853¢—4 5.05371e—4 4.65510e—4
Real 0.400000 0.430000 0.500000 0.400000 0.430000 0.500000
Z MUSIC AE 0.400115 0.430139 0.499498 0.400091 0.429628 0.499960
RMSE 1.60374e-3 6.62684e—4 1.05387¢-3 4.42493e—4 5.92284¢—4 4.65510e—4
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Figure 1. Probability of correct estimation of the number of components under different
SNR and sample sizes
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